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GOLF PUTTER WITH POLYHEDRAL HEAD
AND ROTATABLY SELECTABLE TRACTION
CONTROL FACES

BACKGROUND OF THE INVENTION

A. Field of the Invention

The present 1nvention relates to golf clubs. More
particularly, the 1nvention relates to an improved golf putter
having a polyhedrally-shaped head, rotatable to keyed ori-
entations relative to a shaft, and having traction control
inserts of varying properties at different faces of the head.

B. Description of Background Art

In theory, golf 1s a simple game, merely requiring that the
player advance a ball from a tee located at the beginning of
a fairrway 1nto a cup or “hole” located on a green at the end
of a fairrway, by successively hitting the ball with selected
clubs a minimum number of times, or strokes. This progres-
sion from tee to green 1s repeated for the nine or eighteen
seriatim fairways or holes which the particular golf course 1s
secgmented 1nto. In practice, however, the game of golf can
be very frustrating, for a number of reasons.

For long “holes,” beginning golfers frequently experience
problems with their “long game,” 1.e., have difficulty in
hitting the ball squarely with sufficient force to traverse the
fairway from tee to green with a minimum number of
strokes. However, for most people that are not physically
handicapped, a facility for hitting “long” balls can be
developed 1n a relatively short time, by practicing at driving
ranges, for example. On the other hand, beginning golfers
often find that, although the skills required to advance the
ball from the tee to the vicinity of the green 1n a reasonable
number of strokes can be achieved 1n a relatively short time,
“holing” the ball 1n the cup can add sufficient strokes to far
exceed “par,” the 1dealized, average number of strokes
determined to be achievable by expert golfers playing the
same hole.

Oftentimes, beginning goliers add excessive strokes to
their game because of difficulties experienced 1n putting the
ball into the cup from distant locations on the green. Putting,
difficulties can arise from the fact that a different set of motor
skills are required for putting than for driving the ball from
the tee, or hitting long fairway shots. The latter require
expenditure of substantial amounts of kinetic energy by the
golfer 1n 1imparting enough momentum to the ball to propel
it for long distances. In putting, raw power or brute force 1s
ineffectual, and the beginning golfer must acquire a sub-
stantial amount of finesse 1n hitting a ball residing on the
oreen, to avold overshooting the cup and adding unwanted
strokes to his game.

Since the amount of momentum that must be 1mparted to
a putted ball 1s so much less than required to drive a ball
appreciable distances, beginning golfers often “pull” their
club on short putts, 1.¢., fail to follow through on their stroke.
This pulling or “choking” 1s detrimental, since the direc-
tional control of the impacted ball 1s adversely affected by
such actions. Accordingly, many beginner golfers are con-
fronted with the frustrating situation of putting the ball with
good accuracy but beyond the cup, when utilizing their
newly acquired skills for long-ball hitting with appropriate
follow-through 1n their stroke. Conversely, choked or pulled
strokes can result 1in the putted ball stopping short of the cup,
or deviating substantially away from the cup.

The putting ditficulties alluded to above are exacerbated
by the substantial variations normally encountered in the

10

15

20

25

30

35

40

45

50

55

60

65

2

conditions of greens. Thus, greens on which the grass is
closely trimmed and dry offer minimum rolling resistance to
a golf ball, and are “fast.” Conversely, greens on which the
orass 1S long and/or wet present substantial rolling resistance
to a rolling golf ball, and are “slow.” Therefore, the exact
amount of momentum that must be delivered to hole a ball
varies substantially as a function of green conditions, as well
as with distance from the cup.

In recognition of the problems encountered with putting
by beginners as well as even relatively experienced golfers,
the present inventor disclosed a novel putter design to
improve putting skills, in U.S. patent application Ser. No.

08/416,135 filed Apr. 5, 1995, now U.S. Pat. No. 5,458,332,
issued Oct. 17, 1995, for a Golf Putter Head With A
Cushioning Face. That application discloses heads having
on the front face therecof a polymer pad having a rebound
factor directly related to the distance to an intended target.
For short putts and/or fast greens, a small rebound factor of,
say 12.5% was disclosed as being desirable for pufls of
about 10 feet, 25% for 15-20 foot putts, 37.5% for putts of
about 30 feet, and 50% for putts of 40 feet or greater.

By selecting a particular putter from a series of putters
fitted with 1nserts having different rebound factors, the
disclosed invention enabled golfers to utilize strokes that
varied over a smaller power range, even for widely varying
putting distances and green conditions. For example, by
using a putter having an insert with a low rebound factor of
12.5%, the ball may be struck with nearly the same vigor for
a 10 foot putt as for a 40 foot putt using a putter having a
higher rebound factor of 50%. Therefore, the player can use
a complete stroke with the follow through required for
accurately launching the ball towards the cup, even for short
putts and/or fast greens, by using a putter having an insert
with an appropriately low rebound factor.

In addition to the substantial contribution to 1mproved
putting afforded by putters having inserts with rebound
factors optimized to various putting situations, the present
inventor’s prior application disclosed putters 1n which the
rebound factor of an insert could be varied somewhat
independently of hardness. This capability permits the feel
of the club upon impacting the ball to be adjusted somewhat,
thus allowing mserts with varying rebound factors to pro-
vide similar sensory feedback upon impacting a golf ball.

The golf putter heads described in the present inventor’s
U.S. Pat. No. 5,458,332 referred to above provided a sub-
stantial contribution to improving a golfer’s putting perfor-
mance. However, a problem still existed for golfers
approaching the green.

In the “short” portion of a golf game, 1t 1s usually
necessary to hit the ball onto the green from a fairway, rough
or sand trap. Such locations are oftentimes well within a
oolfer’s maximum distance hitting capability. Accordingly,
clubs with an inclined front face that provide a substantial
vertical component (loft) to the ball trajectory are often used
in approaching the green. A high trajectory minimizes the
likelihood of overshooting the green, and results in the ball
impacting the green at a relatively steep angle, thereby
minimizing roll away from the impact point. In spite of
making a careful choice of the best club to prevent exceed-
ing a desired horizontal range, many players are confronted
in their short games with the same dilemma as 1n putting;
namely, maintaining normal swing and follow through to
achieve good trajectory direction, and possibly overshooting,
an 1ntended impact point, or pulling the shot to decrease
horizontal range, while adversely affecting angular or bear-
ing accuracy, and/or falling short of a desired impact point.




US 6,695,708 B2

3

In view of the problems alluded to above, it occurred to
the present inventor that some of the novel improvements
which he disclosed 1n his U.S. Pat. No. 5,458,332, for putters
might be adapted to other varieties of golf clubs, including
wedges and other 1rons, as well as woods. Such consider-
ations were 1n part a motivation for further inventions by the
present inventor, which were disclosed 1n U.S. patent appli-

cation Ser. No. 08/543,813, filed Oct. 16, 1995, now U.S.
Pat. No. 5,674,132, 1ssued Oct. 7, 1997 for a golf club head

with a rebound control insert.

In the course of applying the improvements in putter
construction disclosed in the "332 patent to other types of
oolf clubs, 1t was found that the larger ball 1impact forces
typically encountered in using the latter suggested a some-
what more rugged design, to ensure that the polymeric insert
on the club face could be attached securely to a club head,
and by a relatively simple manufacturing technique. As it
turned out, the newly conceived design for improved woods
and 1rons turned out to be advantageously useable with the
putter head design previously disclosed by the present
inventor.

Following the aforementioned advancements 1n golf club
design, the present inventor conceived a golf putter includ-
ing a head provided with an insert which may be readily
interchanged to provide different rebound factors and/or
hardness, resulting 1n 1ssuance of U.S. Pat. No. 5,921,871,
Golf Putter Head With Interchangeable Control Insert. The
oolf putter disclosed 1 the °871 patent includes a head
having at the front face thereof a resilient rebound control
pad secured to the head by releasable fastening means that
permit 1nterchanging the pad with a pad which provides a
different rebound factor and/or hardness. Thus, the putter
disclosed 1n the 871 patent enables different rebound factors
to be selected to suit a player’s particular putting style. For
example, a consistently heavy hitter might choose a lower
rebound factor, to avoid overstroking a hole. On the other
hand, the same player might choose a higher rebound factor
for use on a particular day at a particular course when the
ogreens were slower, because the grass was wet and/or longer.
Different hardness values may also be selected to provide a
different feel upon 1mpacting a ball.

The present 1nvention was concelved of to provide a golf
putter including a head provided with a plurality of faces
having differing ball impact characteristics such as rebound,
hardness or traction control, the head being rotatable with
respect to a shaft and fixable at discrete, keyed orientations
with respect to the shaft, to position a selected face at the
front of the putter.

OBIJECTS OF THE INVENTION

An object of the present invention 1s to provide a golf
putter including a head provided with a plurality of ball-
striking faces, each having differing ball impacting
characteristics, the head being rotatable to predetermined
keyed orientations with respect to the longitudinal axis of a
shaft and fixable thereat to place a selected face at a
ball-striking position.

Another object of the invention 1s to provide a golf putter
including a head having a polygonal plan view shape, and a
plurality of vertically disposed faces having differing ball
impacting characteristics, and a shaft selectably fixable at
keyed orientations to the head to place a selected face at a

ball-striking position perpendicular to the intended swing
direction of the shatft.

Another object of the imnvention 1s to provide a golf putter
including a head having aa polygonal plan view shape and
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a plurality of generally vertically disposed faces having
differing ball impacting characteristics, the head having 1n
an upper surface thereof a polygonal cross section bore
having faces parallel to the ball impacting faces, and a shaft
having at the lower end thereof a keyed end shaped com-
plimentarily to the bore, whereby the shaft may be remov-
ably 1nserted 1nto and secured within the bore to position a
selected face of the head perpendicular to a portion of a grip
located at the upper end of the shaft, which defines a plane
in which the shaft 1s intended to be swung to impact a ball.

Another object of the mnvention 1s to provide a golf putter
including a head having 1n plan view the shape of a regular
polygon, a plurality of generally vertically disposed faces
having differing ball impacting characteristics, a bore in the
center of an upper surface of the head which has polygonal
walls parallel to the ball impacting faces, and a shaft having
an upper grip end provided with a thumb flat defining the
intended swing plane of the club, and a lower end shaped
complimentarily to the bore, thereby enabling the shaft to be
insertably received within the bore to secure the head to the

shaft with a selectable face oriented parallel to the thumb
flat.

Another object of the mnvention 1s to provide a golf putter
including a head having in plan view a polygonal shape, a
plurality of faces fitted with inserts having differing ball
impacting characteristics, and a shaft removably attachable
to the head at selected keyed locations to orient a selected
insert at a front ball impacting location relative to the shatft.

Another object of the mnvention 1s to provide a golf putter,
including a head having a plurality of ball faces which are

provided with mserts having differing ball impacting char-
acteristics.

Another object of the mvention 1s to provide a golf putter
including a head having a plurality of faces which are
selectably orientable to an intended swing direction and
which are provided with 1nserts having different ball impact-
ing characteristics, including an insert having a heteroge-
neous composite composition which includes grains of a
harder material held within a polymer matrix.

Another object of the mvention 1s to provide a golf putter
including a head having a plurality of faces which are
selectably orientable to a position perpendicular to an
intended swing direction of the putter, the faces having
located at mtended ball impacting regions thereofl inserts
having differing ball impacting properties, including an
insert having a composite composition which includes
orains of metal held within a polymer matrix.

Another object of the invention is to provide an insert for
a golf club face which has a heterogeneous composite
composition which includes grains of a property-altering
material in a polymer matrix.

Another object of the invention is to provide an insert for
the ball impacting face of a golf club which has a composite
composition which includes a polymer matrix 1n which 1s
itermingled grains of metal or a refractory material to vary
the traction, hardness or rebound factor of the insert.

Various other objects and advantages of the present
invention, and 1ts most novel features, will become apparent
to those skilled in the art by perusing the accompanying
specification, drawings and claims.

It 1s to be understood that although the invention disclosed
herein 1s fully capable of achieving the objects and provid-
ing the advantages described, the characteristics of the
invention described in this specification are merely 1llustra-
tive of the preferred embodiment. Accordingly, I do not
intend that the scope of my exclusive rights and privileges
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in the invention be limited to details of the embodiments
described. I do intend that equivalents, adaptations and
modifications of the invention reasonably inferable from the
description contained herein be included within the scope of
the 1nvention as defined by the appended claims.

SUMMARY OF THE INVENTION

Briefly stated, the present invention comprehends an
improved golf putter which includes a multi-face head that
1s removably attachable to a shaft in selected ones of a
plurality of keyed orientations which position a selected face
of the head 1n a front, ball-striking disposition relative to the
shaft, e.g., relative to a flat on the hand grip at the upper end
of the shaft which a player may align his or her thumbs with
to define a plane 1n which the putter 1s swung to impact and
drive a golf ball towards a hole. Each face of the head
preferably has different ball impacting characteristics,
allowing a golfer to select different faces for different
playing conditions.

In preferred embodiments of the mvention, the head has
a generally polyhedral shape, including a polygonally-
shaped base, a plurality of generally vertically disposed
faces which depend upwardly from the base, and a
polygonally-shaped upper wall surface vertically aligned
with the base. Preferably, the base has a generally flat
surface, which may be slightly convex to minimize scufling
contact with a green when the putter 1s swung, the upper
surface 1s generally flat and parallel to the base, and the faces
are generally rectangularly-shaped and perpendicular to the
base and upper wall surface of the head. Thus, preferred
embodiments of the head have the shape of a prism, and the
head has 1n plan-view the shape of a regular polygon. In a
particular preferred embodiment, the putter head plan-view
shape 1s that of an equilateral triangle, thus provided three
vertical faces which may have different ball impacting
characteristics. Other embodiments of the mvention have
regular polygonal shapes such as square or hexagonal,
providing four or six selectable ball impacting faces.
Moreover, the head may have an elongated, thin rectangular
plan-view shape, provided with front and rear faces which
have different ball impacting characteristics.

Putters according to the present invention, include means
for removably attaching the putter head to the shaft at a
selected one of a plurality of predetermined, keyed polar or
azimuthal angles relative to the longitudinal axis of the shatt.
A preferred keyed attachment means includes a bore which
protrudes perpendicularly downwardly into the head from
the upper wall surface of the head. The bore 1s coaxial with
a central altitude of the head, and has a plurality of vertical
walls which are parallel to the faces of the head. Thus, for
example, an example embodiment of the 1nvention includes
a head having in plan view the shape of an equilateral
triangle having sides about 3% inches long, and a centrally
located bore having 1n cross section the shape of an equi-
lateral triangle which sides are about % inch long and
parallel to respective vertical sides of the head.

In preferred embodiments of the putter according to the
present 1nvention, the keyed attachment means for remov-
ably attaching the shaft to the head includes a prismatic-
shaped boss, ¢.g., an equilateral triangle prism, which pro-
trudes downwardly from the lower end of the shaft, the boss
having a shape complimentary to that of the bore in the
upper wall of the head. With this arrangement, the shaft boss
1s 1serted 1nto the head bore with the head oriented to
position a selected face at a front, ball-striking location
relative to the shaft grip. The shaft and head are then secured
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together, as for example, by a screw 1nserted 1nto a coun-
tersunk entrance to the head bore located 1n the lower or sole
surface of the head and threaded into an 1nternally threaded,
blind bore provided 1n the lower end of the prismatic shaft
boss.

Also 1 a preferred embodiment of the invention, each
vertical face of the head which 1s selectable as a ball-striking,
face has different ball impacting characteristics. Preferably,
these differing characteristics are provided by inserts having
different ball control properties, particularly rebound and/or
hardness. Such 1insert technology 1s described fully in the
present inventor’s U.S. Pat. Nos. 5,458,332, 5,674,132, and
5,921,871, and the disclosures of those three patents are
hereby incorporated by reference into the present disclosure.

In addition to various rebound and hardness values, at
least one face insert 1n each putter head according to the
present invention also preferably 1s of a novel construction
which provides further selection and control of the ball
control characteristics described in the aforementioned three
patents. Thus, the present inventor has found that fabricating
polymer inserts in which grains of a hard material such as
metal grains or, grains ol a refractory material such as
alumimum oxide or a carbide such as silicon carbide,
enhances the traction of the insert relative to a golf ball, thus
minimizing slippage between the insert surface and a golf
ball surface when the ball is struck, and thereby insuring the
desired amount of spin 1s imparted to the ball upon 1mpact.
Moreover, the present inventor has discovered that fabricat-
ing polymer 1nserts as a heterogeneous, multi-phase com-
posite including a polymer matrix and discrete grains of
metal or a refractory material, provide a convenient means
for adjusting both hardness and rebound factors more readily
than achievable by varying the properties of just the poly-
mer.

BRIEF DESCRIPITION OF THE DRAWINGS

FIG. 1 1s a front elevation view of a golf putter according,
to the present 1nvention.

FIG. 2 1s a fragmentary end view of the putter of FIG. 1,
taken along line 2—2.

FIG. 3 1s a right side elevation view of the putter of FIG.
1.

FIG. 4 1s a left side elevation view of the putter of FIG.
1.

FIG. 5 1s a rear elevation view of the putter of FIG. 1.

FIG. 6 1s a fragmentary upper plan view of the putter of
FIG. 1, on an enlarged scale.

FIG. 7 1s a fragmentary lower plan view of the putter of
FIG. 1, on an enlarged scale.

FIG. 8 1s a fragmentary oblique left side elevation view of
the putter of FIG. 1, on an enlarged scale and taken perpen-
dicular to a face of the putter head.

FIG. 9 1s a fragmentary rear elevation view of the putter
of FIG. 8.

FIG. 10 1s a fragmentary exploded right side elevation
view of the putter of FIG. 1 on an enlarged scale showing the
shaft removed from the head.

FIG. 11 1s a fragmentary lower plan view of the shaft of
FIG. 12.

FIG. 12 1s a lower plan view of a modification of the
putter head of FIGS. 1-13.

FIG. 13 1s a rear elevation view of the modified putter
head of FIG. 14.

FIG. 14 1s an upper plan view of a first variation of a putter
according to the present 1invention.
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FIG. 15 1s an upper plan view of a second variation of a
putter according to the present mnvention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIGS. 1-11 1illustrate a basic embodiment of a golf putter
with polyhedral head and rotatably selectable traction con-
trol faces according to the present invention. FIGS. 12 and
13 illustrate a modification of the putter head of FIGS. 1-11.
FIGS. 14 and 15 1llustrate two variations of a putter accord-
ing to the present mvention.

Referring first to FIGS. 1-7, a particular embodiment of
a golf putter with polyhedral head and rotatably selectable
traction control faces 20 according to the present imnvention
may be seen to include a head 21 comprising a polyhedrally-
shaped body having generally flat and parallel lower and
upper surfaces 22, 23 respectively. Putter 20 includes an
clongated shaft 24 which 1s straight over most of its length,
but which has a crooked lower end portion 25, terminated by
a lower straight boss section 26 which 1s 1nsertably received
in a bore 27 that extends perpendicularly downwards into
head 21 from upper surface 23 of the head. Shaft 24 1s made
conventionally of tubular stainless steel or a composite
material and also has an upper hand grip portion 28, which
1s conventionally made of a relatively softer material such as
leather or an elastomeric polymer which enables the grip to
be firmly yet comfortably gripped by the hands of a golfer.
Preferably, erip 28 has a generally oval cross section,
modified by a flat portion 29 on which the thumbs may be
placed to define a plane 1n which the putter 1s swung to
impact a golf ball.

As shown 1n FIG. 1, putter head 21 has the shape of a
short equilateral triangular prism, which includes three hori-
zontally elongated, rectangularly-shaped faces 30, 31 and
32. As will be described later, head 21 may optionally have
other polyhedral shapes, such as square and rectangular, as
shown 1n FIGS. 14 and 15, respectively.

As shown 1n FIGS. 8 and 9, lower surface 22 of putter
head 21 1s preferably slightly convex, to minimize drag
forces exerted on the head as it 1s swung above a green to
impact a golf ball. Thus, as shown 1n FIGS. 7,8 and 9, lower
surface 22 of head 21 has in elevation view a generally
circular arc shape, the vertex of the arc coinciding with the
geometric center 33 of lower surface 22 of the head.

In the embodiment of golf putter 20 shown in FIGS. 1-11,
faces 30, 31, 32 of head 21 are preferably vertically
disposed, 1.¢., perpendicular to upper and lower surfaces 23
and 22 of the head. Thus disposed, faces 30, 31, 32 are
inclined at a zero degree loft angle. Optionally, one or more
of faces 30, 31, 32, may be inclined at different positive or
negative loft angles, e.g., +1 degrees, £2 degrees, etc.

In an example embodiment a putter 20 of the type shown
in FIGS. 1-11, putter head 21 had a height of about 1 inch,
and sides about 3% inches long.

Referring now to FIGS. 6, 7 and 8, it may be seen that
shaft attachment bore 27 in putter head 21 1s concentric with
a central altitude of putter head 21, and has a shape geo-
metrically similar to the upper plan view of the head. Thus,
as shown 1n FIG. 10, shaft attachment bore 27 has an
equilateral triangular shape, including bore faces 33, 34, 35
which are parallel to ball impacting faces 30, 31, and 32,
respectively.

As shown 1 FIGS. 10, and 11, lower straight boss section
26 of shaft 24 has a triangular cross section shaped similarly
to that of triangular attachment bore 27 1n head 21. Thus, as
shown 1 FIG. 11, lower boss section or shaft end 26 has the
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shape of a vertically elongated triangular prism with three
vertically elongated, rectangularly-shaped side faces 26a,

26b, 26¢, respectively. Side faces 26a, 26b, 26¢, of shaft end
26 are oriented so as to position a club head face 30, 31, or
32 perpendicular to grip flat 29 when the shaft end 1s
mstalled i bore 27 of head 21. Thus, as shown 1n FIG. 10,
shaft end face 26a 1s approximately perpendicular to flat
portion 29 of shaft grip 28, and side faces 26b and 26¢ are
oriented at angles of 60 degrees and 120 degrees clockwise
relative to side 264, as viewed from above the grip. With this
arrangement, prismatic shaft end 26 of shaft 24 may be
inserted within bore 27 1n head 21 with side 264 of the shaft
end parallel to first vertical ball impacting face 30 of the
head, to thereby locate the ball impacting face forward of the
shaft and perpendicular to the plane of flat 29 of grip 28, at
a conventional ball impacting location relative to the shaft.
If 1t 1s desired to locate a different face of head 21, having
different ball impacting characteristics such as second ball
impacting face 31, at the front ball impacting location, shaft
end 26 may be withdrawn from bore 27 1n head 21, rotated
sixty degrees clockwise, and reinserted into the bore.
Similarly, 1f 1t 1s desired to locate the face 32 of head 21 at
the front ball impacting location relative to shaft flat 29,
shaft 24 may be once again withdrawn from head bore 27,
rotated another 60 degrees, and reinserted 1nto the bore.

With end 26 of shaft 24 mserted mto bore 27 of head 21
in a desired one of the three orientations described above,
the shaft 1s secured to the head. Thus, as shown 1n FIGS. 7
and 8, bore 27 m head 21 i1s provided with a radially
inwardly protruding ledge or shoulder 36 near the bottom
surface 22 of the head, to provide a seat on which the lower
transverse surface 37 of prismatic shaft end boss 26 may
rest. As shown 1n FIGS. 7, 8, and 11, an internally threaded
bore 38 1s disposed coaxially upwards into shaft end 26 from
lower surface 37 thereof. With this arrangement, shaft 24
may be removably secured to head 21 by a flat head screw
39 1nserted 1nto a counter bored lower entrance opening 40
to bore 27, located 1n lower surface 22 of head 21. As shown
in FIG. 10, shaft 24 preferably has formed at the junction
between the lower end of crooked portion 25 of the shaft and
the upper end of prismatic boss portion 26 of the shaft, a
radially outwardly protruding circular flange 41 having a
larger radius than the triangular boss portion, thus providing
a surface which seats against upper surface 23 of head 21,
and which limits the msertion depth of the shaft end into
head bore 27. In a preferred embodiment, prismatic boss 26
and crooked end 25 of shaft 24 are fabricated as a unitary
structure separate from the straight, upper tubular portion 42
of shaft 24. Thus constructed, lower straight and crooked
portions 26 and 25 are combined into a hosel 43, the upper
end 44 of which 1s secured within a longitudinal bore 45 in
the lower end portion 46 of shaft 24, by conventional means
such as an adhesive bond or set screw.

The novel design and construction of golf putter 20
described above enables faces 30, 31, 32, to be selectably
positioned forward of shaft 24, in a ball impacting location.
According to the mvention, some and preferably all of the
faces 30, 31, 32, have different ball impacting
characteristics, which may be selected by a golfer to suit
particular playing conditions. In preferred embodiments of
putter 20, faces 30, 31, and 32 are {itted with different inserts
having different ball-impacting characteristics. Thus, as
shown 1 FIGS. 8 and 9, each face 30, 31, 32 of putter head
20 has formed therein a recess 47a, 47b, 47c, respectively,
which extends inwardly into the head. Recesses 47a, 470,
4'7c are provided to receive mserts 48a, 480, 48¢ having an
outline shape and size similar to that of the recess, and a
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thickness approximating the depth of the recess, so that the
front surface 49 of the insert will fit flush with front surface
S0a, 500, 50c¢ of face 30, 31, 32. Each insert 48a, 48bH, 48¢
preferably has a different rebound characteristic and/or
hardness, thus providing to a golfer different ball roll dis-
tances for cquivalent swing momentums, and/or different
tactile sensations or “feel” upon impacting a golf ball. As
described 1n detail 1in the present inventor’s U.S. Pat. Nos.
5,458,332, 5,674,132, and 5,921,871, the disclosure of each
of which patents are incorporated by reference imto the
present specification, inserts 48a, 48b, 48¢ are preferably
cach fabricated from a thin sheet of polymeric material, such
as polyurethane, having a uniform thickness and controlled
rebound characteristic and hardness.

In preferred embodiments of the present invention, at
least one additional ball impacting characteristic of at least
one of the plurality of face inserts 1s varied. Specifically, the
present inventor has found that adding small particles of
metal such as aluminum, or of a refractory material such as
aluminum oxide or a carbide such as silicon carbide to a
polymeric insert, causes the insert to adhere better to a golf
ball upon impact, thereby providing better control of the
amount of spin 1mparted to the ball. In an example embodi-
ment of such insert tested by the present inventor, 3—5 parts
of silicon carbide by weight were added to 20 parts of a
liquid polymer melt, such as polyurethane prior to solidifi-
cation of the liquid polymer melt into a cured, elastomeric
state. The approximate screen grit size of the silicon carbide
orains used was 80 grit. Particles of metal or refractory
material 1n the approximate size range of 24 grit to 180 grit
may also be used, while a size range of 60 grit to 120 grit

1s preferred.

During the course of testing inserts fabricated as a com-
posite multi-phase structure including a polymeric matrix
holding 1n suspension metal or refractory material grains, as
described above, the present inventor discovered that addi-
fion of metal or a powdered refractory material to polymer
inserts also changes both the hardness and rebound factor,
enabling these latter two properties to be varied over a wider
range than the ranges achievable by varying the properties of
just the polymer.

FIGS. 12 and 13 1illustrate a modification of the putter
head shown 1n FIGS. 1-11. As shown 1n FIGS. 12 and 13,
modified putter head 21A has proximate each of three
vertices 71, 72, 73, of lower surface 22 thereof a perpen-
dicularly upwardly disposed blind bore 74-1, 74-2, 74-3, in
which 1s secured a cylindrical weight 75-1, 75-2, 75-3,
respectively, made of a material having a greater speciiic
oravity than that of head 21a. Thus, for example, with head
21a made of aluminum, weights 75 are typically made of
lead or tungsten. For any face oriented to a ball impacting
disposition, such as face 30, weights at opposite ends of the
face, such as weight 75-1, 75-3, provide substantially greater
toe and heel weighting of head 21A than possessed by head
21, which has a homogeneous body construction. Thus,
weights 75-1, 75-3 increase the polar moment of inertia of
head 21A about the central longitudinal axis of the head,
over that of head 21. The increased polar moment 1nertia 1s
desirable, since it increases the torque required to 1nadvert-
ently rotate the head when the putter 1s swung, which
rotation 1s undesirable because it results 1n 1mpacting the
ball obliquely rather than squarely. Moreover, the novel
design of putter heads 21 and 21A locates a third substan-
tially large mass at a substantially large radial distance from
the axis of the head, perpendicularly rearward from a front
ball impacting face, thus further increasing the polar
moment of inertia of head 21, and to a greater extent, head

21A.
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FIGS. 14 and 15 1illustrate variations 81 and 91 of putter
head 21 according to the present invention, which have four
and two selectable ball striking faces, respectively. Accord-
ing to the present invention, faces of putter head 21 may also
have different loft angles affording further selectability by a
oolfer of ball impacting characteristics.

What 1s claimed 1s:

1. A golf putter comprising;

d. a head having a base and a plurality of faces protruding,
upwardly therefrom, at least one of said faces which
has different ball impacting characteristics than another
of said faces,

¢. an elongated shaft including an upper grip portion, and

{. attachment means releasably securing said shaft to said
head at a fixed a relative orientation which positions a
selected one of said faces 1n a position relative to said
shaft grip for impacting a golf ball on a surface and
propelling said ball in an intended direction relative to
said surface when said putter 1s swung, said attachment
means comprising 1n combination,

(1) a head bore extending downwardly into said head
from an upper surface thereot, said head bore having,
a polygonal cross-sectional shape,

(i1) a boss protruding downwardly from a lower end
portion of said shaft, said boss having a polygonal
cross-sectional shape similar to that of said head bore
whereby said boss 1s 1nsertably and irrotatably
receivable within said head bore, and

(i11) releasable fastener means for securing said boss
within said head bore, whereby said fastener means
1s releasable to enable said shaft boss to be with-
drawn from said head bore, said head rotated about
a vertical axis of said bore to thereby position any of

said faces 1n a front ball striking disposition relative
to said shaft, said shaft boss re-inserted into said
head bore and re-secured to said head.

2. The putter of claim 1 wherein said head 1s further
defined as having a generally polyhedral shape, including a
oenerally flat base having in plan view the shape of a
polygon, a plurality of walls which depend upwardly from
sides of said polygon and comprise said plurality of faces,
and an upper wall surface having in plan view a shape
similar to and vertically aligned with said base.

3. The golf putter of claim 1 wherein said releasable
fastener means 1s further defined as comprising in combi-
nation a threaded member received upwardly from said base
of said head into said head bore, and an internally threaded
bore 1n said boss of said shaft threadingly engaged by said
threaded member.

4. The golf putter of claim 1 wherein at least one of said
faces has a different loft angle than another of said faces.

5. The golf putter of claim 1 wherein at least one of said
faces has at an intended ball impacting region thereof an
insert which has a hardness different than that of another of
said faces.

6. The golf putter of claim 1 wherein at least one of said
faces has at an intended ball impacting region thereof an
insert which 1n combination with said head provides a
composite rebound factor which imparts to a ball impacted
by said face at a particular swing velocity a momentum
different than that imparted to said ball impacted by another
of said faces at the same swing velocity.

7. The golf putter of claim 1 wherein at least one of said
faces has at an intended ball impacting region thereof a
traction control insert which has a coetficient of friction with
respect to a golf ball different than a coetficient of friction
between said ball and another of said faces.
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8. The golf putter of claim 1 wherein said traction control
insert 1s further defined as including a polymer matrix in
which are 1mbedded grains of a material harder than said
polymer.

9. The golf putter of claim 8 wheremn said grains are
further defined as being a metal.

10. The golf putter of claim 8 wherein said grains are
further defined as being a refractory material.

11. The golf putter of claim 10 wherein said refractory
material 1s further defined as being aluminum oxide.

12. The golf putter of claim 10 wherein said refractory
material 1s further defined as being a carbide.

13. The golf putter of claim 12 wherein said carbide 1s
further defined as being silicon carbide.

14. The golf putter of claim 13 wherein said silicon
carbide grains have an approximate size 1n the range of 24
orit to 180 grit.

15. The golf putter of claim 14 wherein said polymer 1is
further defined as being polyurethane.

16. The golf putter of claam 15 wherein said insert 1s
further defined as having about 3-5 parts by weight of
silicon carbide dispersed 1n a polyurethane matrix having a
pre-cured liquid polymer melt weight of about 20 parts.

17. A golf putter comprising;

a. a head comprising a body having a generally polyhedral
shape, said body having a generally flat base having in
plan view the shape of a polygon, a plurality of side
walls which depend upwardly from sides of said
polygon, at least two of which side walls comprise a
plurality of ball impacting faces, an upper wall surface
having 1 plan view sides which define an upper
polygon similar to said base polygon, and a head bore
extending downwardly 1nto said body from said upper
surface thereof, said head bore having a polygonal
cross-sectional shape similar to the outline shape of
said upper wall surface of said head, and having side
faces parallel to said ball impacting faces,

b. an elongated shaft including an upper grip portion and
a longitudinally elongated, prismatic-shaped boss pro-
truding downwardly from a lower end portion of said
shaft, said boss having a polygonal cross-sectional
shape similar to that of said cross-sectional shape of
said head bore and adapted to be insertably and 1rro-
tatably received within said head bore, and

c. means for releasably securing said boss within said

head bore.

18. The golf putter of claim 17 wherein said polygonal
shape of said boss of said shaft 1s further defined as being a
regular polygon.

19. The golf putter of claim 17 wherein said polygonal
shape of said boss of said head 1s further defined as being an
equilateral triangle.

20. The golf putter of claim 19 wherein said body of said
head 1s further defined as having proximate each of three
vertices of said base thereof an upwardly disposed bore in
which 1s secured a weighting member made of a material
having a specific gravity different from that of said body.

21. The golf putter of claim 17 wherein at least one of said
ball impacting faces has a different ball impacting charac-
teristics than another of said ball impacting faces.

22. The golf putter of claim 21 wherein said polygonal
cross section of head bore i1s further defined as being in
parallel alignment with perimeter walls of said polygonally-
shaped upper wall surface of said head.

23. The golf putter of claim 22 wherein said polygonal
shape of said boss of said shaft 1s further defined as being a
regular polygon.
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24. The golf putter of claim 22 wherein said polygonal
shape of said base of said head 1s further defined as being an
equilateral triangle.

25. The golf putter of claim 22 wherein said polygonal
shape of said base of said head 1s further defined as being a
rectangle.

26. The golf putter of claim 22 wherein at least one of said
ball impacting faces has a different loft angle than another of
said faces.

27. The golf putter of claim 22 wherein at least one of said

faces has at an intended ball impacting region thereof an
insert which has a hardness different than that of another of

said faces.

28. The golf putter of claim 22 wherein at least one of said
faces has at an intended ball impacting region thereof an
insert which in combination with said head provides a
composite rebound factor which imparts for a given swing
velocity a momentum to a ball impacted by said face
different than momentum imparted to said ball when
impacted at said velocity by another of said faces.

29. The golf putter of claim 22 wherein at least one of said
faces has at an intended ball impacting region thereof a
traction control insert which has a coetficient of friction with
respect to a golf ball different than a coetficient of friction
between said ball and another of said faces.

30. The golf putter of claim 29 wherein said traction
control insert 1s further defined as including a polymer
matrix 1 which are imbedded grains of a material harder
than said polymer.

31. The golf putter of claim 30 wherein said grains are
further defined as being a metal.

32. The golf putter of claim 30 wherein said grains are
further defined as being a refractory material.

33. The golf putter of claim 32 wherein said refractory
material 1s further defined as being aluminum oxide.

34. The golf putter of claim 32 wherein said refractory
material 1s further defined as being a carbide.

35. The golf putter of claim 34 wherein said carbide 1s
further defined as being silicon carbide.

36. The golf putter of claim 35 wheremn said silicon
carbide grains have an approximate size in the range of 60
orit to 120 grit.

37. The golf putter of claim 36 wherein said polymer 1is
further defined as being polyurethane.

38. The golf putter of claiam 37 wherein said insert 1s
further defined as having about 3-5 parts by weight of
silicon carbide dispersed 1n a polyurethane matrix having a
pre-cured liquid polymer melt weight of about 20 parts.

39. In a golf club having a shaft and a head, the improve-

ment comprising;
a. providing a plurality of generally vertically disposed

ball striking faces on said head which protrude
upwardly from edges of a base of said head,

b. providing a hosel receiving bore 1n an upper surface of
said head, said hosel receiving bore having mner wall
faces parallel to respective ones of said edges of said
base formed by said ball striking faces,

c. providing a prismatic-shaped hosel protruding from a
lower end portion of said shaft, said hosel having a
cross-sectional shape similar to that of said bore and
adapted to be 1nsertably and irrotatably received within
said bore, and

d. providing means for releasably securing said hosel
within said bore, whereby said fastening means 1s
releasable to enable withdrawal of said hosel from said
bore, rotation of said head about a vertical axis of said
bore to thereby position a selected one of said plurality
of faces 1n a front ball striking position relative to said
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shaft, said hosel reinserted into said bore and re-secured 42. The improvement of claim 40 wherein said regular
thereto. polygon 1s an equilateral triangle.
40. The improvement of claim 39 wherein said base edges 43. The improvement of claim 40 wherein said polygon 1s
of said head defined as a polygon. rectangle.

41. The improvement of claim 40 wherein said polygoni1s 5
a regular polygon. I
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